CatSper-null mutant spermatozoa are unable to ascend beyond the oviductal reservoir.
Sperm hyperactivation is characterised by high-amplitude, asymmetrical flagellar bending and is required to penetrate the oocyte zona pellucida. It was proposed that hyperactivation also enables spermatozoa to reach the oocyte by assisting escape from the oviductal sperm reservoir. To test this hypothesis, the behaviour of CatSper-null mouse spermatozoa in the oviduct was compared with that of spermatozoa from heterozygotes. CatSper(-/-) males are infertile because their spermatozoa fail to hyperactivate, whereas spermatozoa from CatSper(+/-) males have normal amounts of CatSper proteins and can hyperactivate. Males were mated with wild-type females on the morning of ovulation. Oviducts were obtained 1 or 4 h later, and behaviour of spermatozoa was examined using transillumination. At 1 h, null mutant spermatozoa remained attached by their heads to oviductal epithelium in the reservoir, whereas spermatozoa from heterozygotes detached from the oviductal epithelium after performing deep asymmetrical flagellar bends. At 4 h, 50 to 200 CatSper(+/-) spermatozoa were still seen in the oviducts; in contrast, only one CatSper(-/-) spermatozoon was found. CatSper(-/-) spermatozoa were lost from the oviducts after failing to detach from the epithelium in a timely manner, thus demonstrating that hyperactivation is required by spermatozoa to ascend beyond the oviductal reservoir.